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Long-Time Hardmoss Tests. (In Russian.) A. P. G‘\dx;
sev and E. P, Trusova. ye Leborotoriya (Face
tory Laboratory), v. 18, July 1040, p. 842-844.
Describes method for the lbme. using a Bripell tester,
in which the ball is puuod 0 the gh
mnpeuluruformcn pulodo“hn(

10 nin., 30 min., etc.). Method was bed to uud
of the influcnce of .?05 1.0, ({
3.0 and 5% Zn or M ) on
tions of Al-Zn or A ‘l-\ll
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determination of h-t resistance.
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188-304 Low-Temperature Trealment
of High Spred Took (In Russian)
A. P, Quiyney, P. P Grudov, and A A
Badaeva. Stanki { Ingtrument (Ma-
chine Tools and fnstruments), v. 4.
Mar, 1949, p. 3-6; Apr. 1940, p. 16-18.
The influence of Jow-temperature
treatment on the cuttll properties

of tools. Application © ver

le:ndptnluru. down to —100° C.. fmn-
- mediately after heat treatment. Com-

parative date tor different toolsteels.
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HARD! . [g. P. Gulymsy.
m%g{-.;mﬂ Age, v. 61, Bept. 3, 1949, P 32:(‘;?;:;"
Previously & aYodalAYR labematacim
See item 9=194, 1949.
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BOCK
Author: GULYAYEV, A. P,
Full Title: TRANSFORMATION OF AUSTUETE 10 P niiin Tl
Transliterated Title: Prevrashcheniye austenits v Farye
Publishing Data
Originating Agency: All-Union Scientifis ’
Soclety of Machine Bulldses. o«
Publishing lHouse: Statc Getentifd: and Teenn ool rubidsilng
of Machine Pullding Literztars TN IR T
Date: 1950 No. pp.: &% e ccpies, 3,000
Text Data
This is an article from the book: USESOYUZRGY R fAall NOGYL IHZHENERNO-
TEKHNICHESKOYE OBSHCHESTVO MASHIHOSTRCITELEY, URAL
THERMAL TREATMENT OF METALS - Symposium of Conferen
obrabotka metallov, materlaly konfeventsil), «p LA .
Coverage: The authovr presents a general revicw groupsd ab
ma jor charazcteristics of Huostan tnwostizab!
mechanism of the transicormation of

and Teechnical

;13 Brench

Hauss

The author's study of bt amracd oo tro et B
follows the same ideallzed conooption btn vl poener L i
usually adopted in many branchcd wlopnyatoal sionee . Phe
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study of equilibrlum sysiem and equililtoiwr veensiomation 1o
4 t

consldered Impovtant in spite of 1o nos o oo ludlency Lin praculeo.
The ideallzed mechanism of the martonulte Ceanstormetleon also
has important significance for coovoet e sentation of

true phenomer. . The equtil P SRS TR S RE L 7 2wuxrs
cpinion . 1s usually dlstoet - oo e o dary
phenomer - wlated o Lho o ' S :n:icn

of relaracion, diffusicnad
PREI ST

: tranzfor-
ot martensite,
v oni 11r"lj

The scope of this review includss tie
Theory, temperature and strucbure o
mation, isothermlc transformation of S
stability of austenite, effect of coollr
some practical recommendations, among .
question of the temparature (OGO1I‘HF" at o oooad a
temporary conditlcens and the eff= o coid nv-a1menf. 17
charts, 6 microphotographs, & taeie%
Purpose: For scientific workers
Facilities: lone
No. of Russian and Slavic Refercnces. i¢ (. o
Availlable: Library of Congress
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Soldering with hard soldet in an electric furnace with a

- reducing atmosphere. AP Gulysey . aned 1. 1. Kobin.
Aefomobsl, @ Traktor. Pronr— 1080, No. 8§, 11- 1T
stsength of bowds prxlicet by this method exeeeds thie
trength of pure Cu and may be taken as 15 ki /v, .

. for calens.  Thewse of peat gas iv recommended for creation
of the relucing atut. Marshall Sittig
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- USBSR/Metals - Steel, Electron Microscopy Nov 50

"Application of High Magnifications for Studying
the Structure of Steel," A. P. Gulyayev, A. G. Zav-
razhin, I. A. Strel‘nikov, All-Union Sci Res Tool-
making Inst

"Zavod Lab" No 11, pp 1335, 1336

Studied typical structures in steel, such as fer-
rite, perlite, troostite, and martensite, at high
magnification of 70,000 X with aid of eélectron mi-
croscope. Discusses results of examn, {llustrated
with photomicrographs. Examd commercial iron, .steel
Ul0 and especially made steel Y16 (1.54%: C)
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e Brincll hazduess o and -Iloé‘l‘n elenmant aiil of the hest, Hy the vams tibes,
sands for eelid sains. in A, in Cu alioys, omly Ni \: eusallar than Cu) was tound to
o b mteats of the e2- s v luttice, with sl the other chemeyic expanding
n Al s (0.5-8) As’ it, Ho amd’ Mg mont, Za lesa,  The eficct of 8ion é P
28-1.8) * Cs (n_“.im; venls an apomaly | 10 the Al sesies, althou i it slors have
TEN N‘ 1-A), Mo (141, @ vonttacting efect ottt that eflect G amieh anatir thas
N‘ 0 k,n Al ‘“‘.A.)' LIRS provhned From the Sage differener tm twae by ¢ o
4-8) . (lﬁb‘wﬂ Mw- -Al.:‘nt‘l"ﬂw vety -n:ml r'un In U c“l‘l::m. RN h‘u. it
t 4 ! s g
awneated [ , Wil vapanasig ¢ it en i » particutanity "
'dh .lbyh‘ ‘.:::‘u o 3&“{ unurwuu the covalenil tatwre ol the butiilng
10 eRoUre aenequil. M bt buttice. In the He seties, B comtructs 4, &8 it
In oll casee ‘"u..- nould. Ni, espected to contract @, actally e3 t
o with the e o the samuc degiee a8 Mn and Cr; the grestest expanding
c;,g-dmu in this coass is produced by W and Mo, in conformity with the
incree: ng Uy comtemt pro- - conskicrabie differonre betwen Uhelr re and tise v of Fe
In 1 soin. in Al (e Of the groesible factory that can e rvwmﬂl to be det
procuced by Ca ad ™ “for the variation of 2 a8 s Tesult of alloying with solie-
1n coln. 1.'3;, the soln.forming elements, the crystal-structure type the
s was very neasly the same, alloying clenxnt, as compared with that of the host,
H produced by the ist sddns., casnot be one; among others, Mo and W, isormorphous
W-khlﬁh-h-l 3 with a-Fe have a most mar ardening cfiect, W
ement. 38 s, and Mn and w1, with a diffcrent {ype of lattice, have a much
Ni, Zn, and ), haves Jess marked effect on K- ot is there any chear paral:
SRy ' ) lelism  between hardening and the change of riectron
o and S, Ni Wloying. o the Fe wrics, that concni. canno!
b T H ,ﬂ'u..- be detd. on i e d-bund; in the Al
Y by owing 0 seties, there is an uncertainty sbout the degree of jouigation
ackculat ferrite &rm of Al [n the lattice, und, even il Al is assumed to be present
meter ¢ of ‘L alieye 88 Al***, o correlation cun eatablished betwoen the
r‘m adda. of Mg and Ag. | change of Hf anit that "1 the clectron concn. Sich cor-
" ‘J Cu.in condermity with the celation might, at mosts be foand i the Ou serict, hut oaly
. greatet there. The exptl. data permit only one gencrahuzation,
J namely a coerclation between the variation of M and .
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Metallovedenie, 2., verer, izd. Dovn. v kachestve uchebuika dlia
nashinostroiteltnvkh vuzov. [oskva, Oboron;iz, 19%1. Lol o, illns.,
ports,

Includes biblio~raphies.

(Hetallography. 2nd ed. )

DIC: TNO00.Gio 1951

S0

Manufacturing and Mechanical Fngineerine in the Soviet linien,
Library of Congress, 1953.
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GULYAYEV, A. P.

"Heat Treatment of Instrupent Steels," Moskva, Mashgis, 1951
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USSR Metals - Martensite Oct 51

wpransformation of Ausbenite to Martensite at
Temperatures Below Zero- I," V- G. Vorob'yev, A
Pp. Gulyayev

nznur Tekh Fiz" Vol KXI, No 10, PP 1164-1169

previous work oY authors (1vid. PP 1159-1163) paved
way for practical recommendations for heat treat-
ment of steel at temps pelow freezing. The loce-
tion of poinb M (start of martensite formation)
determines efficiency of cold greatment and smount
of austenite formed and i¢s hardness- Submitted
10 Apr 50-

193783
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nid. The Formation of Cracks

Puring Heat Treatment of Tools. (ll\

Russinn) A . Gullaev nnd S

Yakushev. 8'5'5"{,‘4 { ITnstrument, v. 22,

Aug. 1951, p.
LDum are chatted and discussed.
¢J general, TS
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_QQ_LYAHV,A.P. ; KUZNETSOV,1.V.; TIKHONRAVOVA,T.L. ;MATVEYRVA, Ye . R
ekhnicheskiy redaktor

[stabilization of the dimensions of ball~-bearing races by means

of cold treatment in tempering] Ssabilizatsiia rasmerov kolets

podshipnikov putem obrabotki kholodom pri rakalke. Moskva, Gos.

nauchno-tekhn.izd-vo mashinostroitel'not lit-ry, 1952. 25 p.

[Microfilm] (MIRA 9:3)
(Ball-bearings) (Steel--Metallurgy)
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18(7) PHASE I BOOK EXPLOITATION S0V/1843

_ Gulyayev, A. P. and Ye. V. Petunina

Metallograficheskoye 188le dovaniye prevrashcheniya austenita v
martensit (Hetallogra hic Investigation of the Austenite-Mar-
tensite Transformation) Moscow, Mashglz, 1952. 90 p. (Series:
Tsentral 'nyy nauchno-issledovatel 'skly institut tekhnologii 1
mashinostroyeniya. [Trudy] kn. 47) 3,000 coples printed.

Reviewer: N. A, Pasternak, Engineer; Tech., Ed.: Ye, N, Matveyeva;
Managing Ed. for Literature on Heavy Machine Buillding (Mashgiz):
S. Ya. Golovin, Engineer. -

PURPOSE: Thils book 18 intended for sclentific personnel at re-
search institutes and industrial laboratoriles.

COVERAGE: Methods of investigating the austenite-martensite trans-

Card 1/6
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Metallographic Investigation (Cont.) 50v/1843

formation are described. In particular, metallographic methods
of study are discussed, and the design of an instrument in
current use 18 described. The theory of the martensite trans-
formation 18 set forth, particular emphasis being laid on the
1deas that nuclel of martensite crystals appear as a result of
plastic deformation of austenite grains and that shear planes
serve as centers of erystallization. Personalities mentioned
as havlng made contributions in this field include G. V..
Kurdyumov, N. T. Gudtsov, and N. Ya. Selyakov. There are 25
references, of which 23 are Soviet, 2 German, and 1 English,

TABLE OF CONTENTS:
Introductilon 3

I. Methods of Investigating the Austenite-Martensite Trans-
formation at Low Temperatures
1. Dilatometric
2. Magnetic
3. Metallographic

Card 2/6
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Metallographic Investigation (Cont,) S0v/1843
II. Materilals of Investigation 13
1. Selection of steels and alloys for investigation 13
2. Heat treatment of specimens 14
III. Development of a Metallographic Method of Studying the
Austenite-Martensite Transformation 17
1. Investigation of the transformation by studying the re-
lief [of a polished specimen] 17
2. Investigatlion of the transformation by additional
etching 17
3. Differentiation of martensite forming at various tem-
peratures 19
4, Direct observation of the transformation at low temper-
atures 23
Card 3/6
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Metallographic Investigation (Cont,) SOV/1843
IV. Study of the Austenite-Martensite Transformatio 26
1, petermination of the martensite range a 26
2. .Study of the austenite-martensite transformation during
continuous cooling 28
3. Isothermal austenite-martensite transformation at room
temperature 37
4. Isothermal austenite-martensite transformation at tem-
peratures below 0°C 37
V. PFilming the Martensite Transformation 47
l. Ordinary filming k7
2. Slow-motion filming 48

VI. Determination of the Shape of Structural Components by
by the "Perpendicular Section" Method [Use of specimens
having two polished surfaces at right angles to each other] 52

Card 4/6
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Metallographie Investigation (Cont.) S0v/1843
1. Essence of the method ) 52
2. Determination of the thickness of ‘the lamella 53
VII. Structure of Nartensite : 55
1. Shape of the martensite crystal 55
2. Structure of the martensite lamella 3
3. Niorofissures in martensite : 66

. VIII. Investigation of the Effect of Cold Treatmsht on the
Nicrostyuoture and Hardness of Steels Used in In-

dustry 72

1. Type Khl2HM Steel . ‘72

2. Type R9 (RI262) Steel : 78

3. Type 12Kh2N4A Steel 78
Card 5/6
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Metallographic Investigation (Cont.) _ S0v/1843
§. Steel for rolling-mill rolls 82

IX. Some Remarks on the Theory of the Martensite Transformation 83

Bibliogrephy 90
AVAILABLE: Library of Congress

G0/bg

7/42/59

Card 6/_6

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617320008-4"



"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617320008-4

(RN

FEIRLEE CINTL af

rut{AYEY

1 i o A RE L ISR PR TIDGE R R CEETNREIE 7S 3 LINIHERC PR R B L HHAR 'l i

i

' " Rintzenogiashlc nvoaigation of 14 H-eRfGmiam ateel.
U S A, P. Gulynev and Vi, B. Sanchuk, Zhur. Tekh. Fis. 22,
S R ITEB-D00IE2) - 4r i bioent shown Ut varkulis” T [
sontent In zolll rotn, u ehtone steel XI281 (C 1.8, ¢
: A3, ¥ 0.778%) a3 a result pl,ghmﬁc of quenching temp,’
" tbeys the sules’ of Kurdyyinav and otheys for L stgels,
Correction for the presouce of Cr in detu. of martensite,
Iattice spnzing is uot Jarge, @ = 2.8¢1 4. 0.00067 — .016p,:

f w 2801 - 0.0005 ~ 0,118p, ¢fs w |- 0.0407p (2.881 14
Intticg spacing of «-Pe, p oa wt, % Cyr = wt, % Cr n sotts,),!
, atd C atecl conats, can be used fct lml{sh aof nikrtensito in!
lalloy steels.  ftffcet of Cr on austenits Inttice b & pnrcntlyi

‘mtore intense und C steel conats, cannet ba umr. Phase

comipn. of X12¢1 steel in annealed and'a range of quenchinq

teinps. ls shogm, . . .~ V. N, Bednarskj—~

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617320008-4"



"APPROVED FOR RELEASE: 09

RN R

5 '3"~LH:HI’HC-~L pod
P EST ta

GULYAYEV, 4.P.

Problems of metallography and thermal treatment applicable to surface

hardening with high-frequency currents. [Izdaniia] LONITOMASE no.30:

230-240 *'52, (MLRA 8:1)
(Metalsa--Hardening)
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Termicheskaya obratotka stali. Heat treatment of steel., Moskva, Mashgiz, 1952.

383 P. 1llus., diasprs., tables.
"Literatura®: P. 369-381
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GULYAYRY,
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_A.P,, doktor tekhnicheskikh neulk, professor, redaktor; MO-
» B.0., tekhnichesiciy redaktor; MATVEYRY, Ye.N., tekhni-
cheskiy redaktor,

(Investigation of the structure of tool steels; collection of
articles] Issledovanie struktury instrumental'nykh stalei; shor-
nik statei, Pod red. A.P.0uliaeva, Mogkva, Gos,nauchno-tekhn,
isd-vo mashinostroit. § sudostroit, 1i-ry, 1954. 136 p.

. (MIRA 7:11)

1. Moscow. Vsesoyusnyy nauehno-inlodontcl'lkiy instrumental'-
nYy institut.
(Tool steel--Metallography)
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rabaenzent PLOKHOV, B.G., inzhensr, retsenzent; DUGINA, N.A,,
tukhnlchenkikh redaYtor

[The universal heat~treatmsnt furnace operator] Termist-universal.

Izd, J~e, Mogkva, Gos, nauchno-tekhn, izd-vo manhlnoatroitol'noi

lit-ry, 1954, 240 p. (MLRA 8:L)
(Steel-~Heat treatment)
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"Transformation Processes in Steel During Hardening," from Modern Methods of
Heat Treating Steel by Dom Inzhenera i Tekhniks imeni F E Dzerzhinskovo. Gosudarst-

vennoye Nauchno-Tekhnicheskoye Izdatel'stvo Mashinostroitel 'noy Literatury, Moscow
(1954) Lok pp. pp 5/23.
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U3SK/Eng:reering-Hetallurgy FD-1380

Card 1/1
Author

Title

Periodical

Aubstract

Institution

Submitted

Pub. 41-7/18

Gulyayev, A. P. and Zel'bet, M. P.

P

Métallographié study of the tempering process in hardened high-carbon
steel

Izv. AN SSSR. Otd. tekh. nauk 3, 83-87, March 165k
Studies austenite-matensite trensformation by metallographic method

using steel specimens with coarse grains of austenite. Diagrams,
micrographs, three references.

February 10, 1954
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USSR/Engineer ing-Metallurgy FD-13%1

Card 1/1 : Pub, 41-8/18

Author : Alfimov, A, N, and Gulyayev, A. P.

Title ; On the rate of growth of martensite crystals

Periodical Izv, AN SSSR. Otd. tekh. nauk 3, 83-950, March 1954

Abstract s Describes experiments conducted in ultrasonic laboratory of TsNIITMASh
(Central Scientific Research Institute of Technology and Machine Build-
ing) for measuring formation time of martensite crystal, using cathode-
ray oscilloscope. JIllustration of experimental device is given. Four
references; 1 USSR.

Institution :

Submitted : February 10, 1954
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\ghown by Melallographic H b |
A P CGulysev. (1w, Akod. Nouk 858E, QOididenis
> Tekn. Nauk, 1058 (4), 83-09). {In Rumisn] Msialio-
i 1§ grapiue investiation of martsusite transformation ¥ el
fo APECUaNDS (b0 6% G 7.6-3- 1% Mn) with & cotrin e
' qustenite structure gueing dooling in liquid numetyen 6
deneribed. In the courss of the tranaforaabicn defolniation
and diviston of initially formed martongite aryatals atnd their
disptacement feam the Tnitla! positicns wos obaved. Lyuring'
thiv procesn epacos batweon martensite fragmenta. aiy {ilad: ,
, with guatenite.  Thuaneo seault. of mnctonsite transfonuneion,
. austonite bo-stzongly dofonned whicle may axplain the auto.
inhikition of this nactanita réantiohi-¥, Go met e
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USSR/Metals - Austenite conversion
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R s

D=4k

Effect of heating speed on the position of the temperature interval

Analyze the effect of heating speed on the position of the weritical

point" i.e. the point of quickest conversion of pearLite jnto austen-

f the experimental Jeternination of
n the inertia of the recording equip-
ale and gensitivity of the oscillograph.

card 1/1 . Ppub 153-6/22
Author Gulayev, A. Py and Zalkin, V. M.
Title :
of counversion of pearlite into nustenite
periodical gpur. tekn. fiz. ol, 216-221, Feb 195k
Abstract :
ite., Assume that the accuracy O
temperature interval depends O
ment and on the temperature SC
Results are plotted in graphs . 9 references.
Institution
submitted . June 28, 1953
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AULAYEV, A. V.
USSR/Metals - gteel hexting

3 S UL MR
it IJ—,) P

1 Card 1;1 . Pub 153-7/22
|l Author . Guleyev, A. P. and Zalkin, V. M.
Title : Problem of analyzing the thermal curves of velocity heating of steel

periodical @ shur. tekb. £iz-, 2h, 202-226, Feb 1954

Abstract - Because® the heating speed varies at conversion points (see previous
abstr.) due to emisgion Or absorption of lutent heat, these points
are =asily found on thermal curves. But with increasing convevsion
gpeed the heat balance varies and decilescence OCCUIS, i.e. the

temperciure drop as & regult of conversion. These sssumptions are
experimantnlly confirmed and plotted in graphs. No references.

Institution =

gubmitted . Juoe & 1953
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The ghenomenan of greove ln the process’ teuxt Paiiil
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| Vcoker. Jashinphrodcl, Inil, 1eus, No- 4, b 520-0: Keftalis!
Zhur., Mo, 1056, No. 4538 -—Bted] couty. C1.34, Mu Ly
and &o, 7%, amil Cr zad Ni traces was rapidly heuted
T1200-1500°, nad held there for § wecs to s com 'c
sohs, of carbide i mustenite, ~ On teacpesing at 1
fur., partint sepa of € froin the (ol seen xrmi. lmh
tempesing of the spme mnwh. al 00 fog 2 sre.y redlisschvild,
. the C, - Temperilig foc 1 hr. at 208 musc«i aimmtz colfie!
plcte ppist. o( C.! The secondary appedrancs of' supeniatil,
) salid er ‘the bried tempering (200° and 2 sec.d, f
R - the pxevimsiy lcx-tempemd Amftensite (100 2nd 1;Hid
S . i3 attributed ¢o the ingtability ad Bigher temp, iof the ci '_;
. Eides pptd. at low :cmg s thiey dissnived biit could 1
sep. catiple ctely at the higher temp. Lesause of the l-llt.l"mu’k
‘of time of tesapeniog. !u t!xL u'umﬂr the r!.euczn«um i
FOCUVErY OOCUrS, - |- Aiuu W, Westoff:
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Biferofs Zhar., Me. 1956, No. G —The supposition of ds
crastag

: socity of crystal grewth of martendie with the
decrenge fo temp, 3 rejucted, it was ehawi by high-soed
cirecaritogiraphy at —180-6°, Chrt the newdins ol marten
gite appear iz less than Ypetfim se<., and by moans el 1
csthode cecillagraph that the tizme of furmution of matten-

- “site plates s <1070 ste, Martensite grophs wein vbtaittd gy
" duxing unlaterrupted coviiag {0 -251°. I:%;g_q;gnw;;;m);( ki
analysts indicates that the mastensite trns@iimntion s an
crdesly renrvangement of ntoms without imtaelaege nf
piaces. At the same time the mavppat of atogas o flr ]
greater than fpteratomic disfa mj The coaqy for e
fraasiarmatias 1 created by o phastls defermintion, pm-

. dured by tha stresses that result foom tnp. changes. R
seat of the trapsformaticn is cha giding plade of{he adsitg
e, - Oacne hand, the Increase - the: rated o f:nllng o2
' gults in. the increase’ of stresses, and chug prodipees mae
tensite trapsformation, On the other hind, it ig equivali
to an increzise n {ha veladity. of loading dnd than decrenslis
the matal copdicity for plastin deforasatlon; tHi. i tuny,
‘rrust resule i & decreade in g dogree of folailitmatin, |
-especfally at lower temp. . Statilization duritg martennse
transfocmztion and difievent cficcts of rate of cooling mre
explzined {rom the poitit of view of stresses. &N
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rud V. M. Zalkin, Tsvest, Akad. Nauk S.
éZ.Oldd. Tekh. Nouh. 1955, No. 8 114-18,—The steel saniplea
;: were htated at the rate of 60°/sec. to 745, 7565, und 770° by,

H passing a.c. through the sample, and then ki lng it isother.- .-
mally at the required trmps, ? Jthin 13-5") by periodially |,

.,_- turning the current o3 and off. Temp. changes wer re- |

i corded oscillographically, The kinetic curves constiveted

H indicated some pearlitc-austenite transformation  before |

‘l‘l‘be iinetics of isofhcrmal ausfecite totmntion, s‘q’g’”;m‘;: ' :_ ;

I the temp. reached the required level, With the hv.utim;
o usui nearly 10% nustenite wauld form by the time 760
temp is reached, 5% with the 700°, and by the time 820°,
u}nched 100% pearlite has been truns(nfmul

M. Sternbieg .
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()ﬁg P, Gulyaev and V. M. Zalkin, [edt Alhad. Naub

SS5.R., Otded. 58, No. 7, 43-8.~~The
continuoits transformati pearlite into austenkie’
was Investigated with aus heating with a.c. e
steadily fisiog temps: of 650-800°, and quenching. The
amount of austerite formed was detectarl nietaiiogprapbionliy -
on the genched sam feq, and expressed i cueve. sviral
conclustons were reachied from the kinetis and dhepimal tninse
formatlon curves. All the Kigetle curves are r.xtmpolxucd_
to the same jnitial temp. The trans!mum(ion cange i 12,
wider the greater the heatlng fate. At sufficiently How
heating rate, at conditions nppnmdﬂng equil.. all the hent
gupplied from the outside from the beglnning of transfonias
tlon i3 consume in the enduthermlc process. A1 higher’
henting rates, the Initiat and final transformation atuges
account for Increasingly larger gportion of transfuruife ’
tion, reducing the intermediate othiermic stage ahich s
displaced towards higher temps. W, 1, Stembers - -
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USSR/Metals - Austenite yransformation FD-30L45
Card 1/2 Pub. 153 - 15/23 1
Author . Gulyayev, A. P.; Akshentseva, A. P.
,,.—-——"”"'""""""""’W%
Title . Influence of speed of cooling on kinetics of transformation of

austenite to martensite
Periodical . Zhur. tekh. fiz., 25, February 19959, 299-312

Abstract . The authors state that study of the influence of cooling rate on
yransformation of austenite to martensite is important for the
technology of steel tempering (knowing thls influence one can di-
rect and change the course of the martensite reaction during tem-
pering) end also for the acquisition of new data on the nature of
this important phase transformation. They descrlibe experiments
conducted mainly on steels of the type KhleFl (1.kC, 11.1Cr,
0.7%V), this type being chosen because one can obtain in it by
chance alone in the tempering temperature austenite of various
compositions which has various temperatures of the marteunsite in-
terval. They conclude that inerease in the cooling rate at all
temperatures increases the total etfect of transformation and in
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Abstract . the end increases the quantity of martenslte and that the new
facts obtained clarify the leading role of stress in the forma-
tion of nuclei of the martensite phase (ibid., 23, 4, 1953) -
Further, at high temperatures increase of the cooling rate and
increase of stresses cause increase in the martensite phase, eto.
Seven references.

Institution T -

Submitted :  November 1, 1954
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USSR/Solid State Pbysics - Phast Transformations in Solids, E-5

Abst Juurnals Refevah Zhur - Fizika, No 12, 1956, 34682

Author: Alfimov, A, N., Gulyayev, A, P.

S ————

Instituticnt None
Ti{tle: Investigaticn of Martensitic Transformation in Steel
Original Pericdical:s Zh. Tekho. Fiziki, 1955, 25, No 4, 680-686

Abstract: An investigaticn was made of the effect of the dimensions of the grain
and of the dimensions of the specimens of the kinetics of the martensitic trans-
formation in stesl, and also the position of the tempersture of the start of the
martenaitic transformaticn as a function of the sensitivity of the investigation
methods. The investigetion was carried out in a high-sensitivity thermomagnetic
{nstallation (Referat Zbur - Fizika, 1956, 22693). The specimens were made of
steel containing (in percent) 1.5 C3 0.76 813 3.4 Mo. It is shown that when the
sensitivity of the ipstallation 13 reduced from 1 x 10"5 to 5 x 10"1‘1», the tempera-
ture at which the first ncticeable amcunts of martensite were established dropped
from -50 ts -82°. The martensitic transformation takes place in jumps; the kinetic
curves of the trarsformatinn, corresponding to the high sensitivity, are in the form

lof 2
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USSR/Sc1id State Physics - Phase Transformaticns in Solids, E-5
Abst Journal: Rsferat Zhur - Fizika, No 12, 1956, 34682

Author: Alfimsv, A, N.; Gulyayev, A, P.

Insgtitutisn: None

Title: Iunvestlgation of Martensitic Transformaticn in Steel
Original Periodical: Zhk. Tekbn. Fiziki, 1955, 25, Ne 4, 680-686

Abstract: of a stairease. The experimentally-determined temperatures of the start
of the martensitic transfcrmation have a large dispersion, which increases with in.
creasing sensitivity of messurement. As the specimen diameter is decreased; cther
conditicns being equal, the martensitic point of the steel becomes lower. The same
results are obtained by increasing the grain size. Consequently, the more gralus
there are in a cross section of the specimen, the higher the martensitic point. In
moncerystals, the martensitic conversion does not occur even when the specimen is
conled o the temperature of liquid air. The influence of the size of the grain and
of the dimensions of the specimen on the martensitic transformation is explained by
the authers from the point of view of the decisive role of the second-kind stresses
during the process of transformaticn of austenite into martensite.

2 of 2
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Prefesser, retsemsemt; KUNYAVSKIY, kanditat tekhnicheskikh mauk,

detsent, redaktor; PETROV, I.A., redakter; ZUDAKIN, I.M,, tekhai-
cheskly redaktor.

Alsksandr Pavlevich; BOGACHEV, I.N,, dektor tekhaicheskikh mauk,

(Physical metallurgy] Metallevedemie. Isd. }-e, perer. Meskva, Ges,
izd-ve eber.premyshl,, 1956. 343 p. (MLRA 9:6)
(Physical metallurgy)
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Category : RUMANIA/Solid State Physics - Fhase transformation or solid bodies
Abs Jour : Ref Zhur - Fizika, Ho 1, 1957, No 1176

Author : Guliaev, A.P., Zulkin, V.M.
Title . On the Kinetics of the Isothermal Formatlon of Austenite.

Orig Pub : An. Rom.-Sov. Metalurgie si constr. masini, 1956, 10-No 1, 1L-18

Abstract : See Ref. Zhur. Fiz., 1956, 28649
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Translation from: Referativanyy zhurnal, Metallurgiya, 1958, Nr 6, p 295 (USSR)

AUTHOR: Gulyayev, A.P.

TITLE: Problems of Modern Metallography (Problemy sovremennogo
metallovedeniya)

PERIODICAL: V sb.: Sovrem. napravleniya v obl. tekhnol. mashinostr.
Moscow, Mashgiz, 1957, pp 281-289

ABSTRACT: Bibliographic entry

L. Metallurgy--USSR

Card 1/1
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" Gulyaev A.P., Doctor of Tecunical Sciences, rrofessor, and

Neverova-Skobeleva, N.P., Ingineer. 129-4-4/17

Influence of carbon on the position of the critical range
of cold brittleness. (Vliyanie ugleroda na polozhenie
kriticheskogo intervala khladnolomkosti.)

nMetallovedenie i Obrabotka Metallov" (Metallurgy and Metal
Treatment ) 1957, No. &, pp. 17 - 2L (U.8.5.R.)

The authors considered it advisable to investigate
experimentally the influence of the carbon content on the
location of the critical tempe mature range of cold brittle-
ness of heat-treated steel of a given grade with differing
carbon contents and also the influence of the carbon content
on the location of the critical temperature range of cold
brittleness of brittle and of non~brittle steels.
Cr-Ni-Mn-V steel of four different compositions, as speci-
fied in Table 1, p. 17, were investigated. The steel was
produced in a laboratory 150 kg induction furnace with
basic lining of the crucible. From the ingots sheets of
30 x 220 mm were rolled and from these notch impact speci-
mens of 11 x 11 x 55 mm were cut in the longitudinal
direction. After normalisation the specimens were hardcned
and tempered at a high temperature under regimes specified

R 3]
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Influence of carbon on the position of the critical range
of cold brittleness. (Cont. 129-4-4/17

in Table 2. To obtain equal hardness the duration of the
tempering was varied in accordance with the carbon content.
For steels in the tough state (quenched in water after
tempering) with 0.19 to 0.24% C a shift is shown in the
curves of the temperature dependence of the impact strength
towards lower tempamtures. A further increase in the C
content to 0.55% leads to a shift of these curves towards
higher temperatures. On the basis of the change of the
quantity of the fibrous component in the fracture of tough
specimens with 0.55% C a shift is observed towards incr-
easing temperatures only for the lower branch of the criti-
cal cold brittleness range; the first signs of a brittle
fracture in this steel is observed at a lower temperature
than it is for steel containing 0.42% C. The influence of
C on the position of the critical cold brittleness temper-
ature range is most pronounced in tests with brittle speci-
mens (cooled in the furnace from the tempering temperature).
In this case an increase in the C content from 0.19 to
0.55% leads to a continuous shift of the critical range of
cold brittleness towards lower temperatures. It is con-
cluded that the view that an increase in the carbon content
intensifies the tendency to cold brittleness of the steel




AUTHORS:
TITLE:

PERIODICAL:

ABSTRACT:

-gtudied at tgmperatures +100, +80, +20, 0, =20, =74,

.is conserved until fracture and there is a uniform
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Gulyvaev, A. P. and Chernenko I, V. (TaNIITMASh).
’ )

Influence of the deformation at low temperatures on the
phese transformations and the properties of austenitic
1X18HIT steel., (Vliyanie deformatsii pri nizkikh
temperaturakh na fazovye revrashcheniya i svoystva
austenitnoy stali 1X18H9T§

mMetallovedenie i Obrabotka Metallov", (Metallurgy and
TWetal Treatment), 1957, No.5, DD. 27 (U.8.8.R.).

The aim of the here described work was to investigate
the influence of deformation at gsub~-freezing temperatures
on the transformation of esustenite into martensite and
the resulting changes in the mechanical properties of
the steel. Specimens of steel containing 0.12% C,

0.48% Si, 1.14% Mn, 0.028% P, 0.02% 8, 16.9§ Cr,

10.5% Ni, 0.61% Ti, were hardened from 1050 C in water
(fullest solution of carbides in the austenite) and

some of the spec%mens were subsequently stabilised by
annealing at 800 °C for 100 hours (intensive separating
out of carbides). The austenite to martensite trans-
formation under the influence of plastic deformation was

-95 and -196C. The deformation was effected by torsion
gince in this case the cylindrical shape of the specimen

deformation along the entire length of the specimen.
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Influence of the deformation at low temperatures on ?he
phase transformations and the properties of austenitic
1X18H9T steel. (Cont.)

A further decrease in temperatures and an increase in
the degree of deformation bring about only an
insignificant increment in the martensite quantity.
In the casg of heating of the deformed gspecimens at
300 to 500°C an inverse a to v. transformation takes
place; the initial tempergture éf this transformation

depends on the quantity of the martensite forming
during the process of deformation. The deformation
leads to an increase in the strength and a decrease in
the plasticity of the metalj for an equal degree of

deformation the increase in strength will be larger if
the deformation is accompanied by martensite formation.
Austenite forming as a result of the reverse a, to v,
transformation has a higher yield point and

relative elongation than austenite of equal strength in
which no y to a, transformations took place. Six

figures.
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AUTHORS: Gulyaev, A.P., Doctor of Technical Sciences Prof. ﬁnd
Zel'bet, B.M. Engineer. 129-9-8/1

TITLE: Change in the dimensions of bearing rings during heat
treatment. (Izmeneniye razmerov podshipnikovykh kolets
pri termicheskoy obrabotke).

PERIODICAL: "Metallovedeniye i Obrabotka Metallov' (iMetallurgy and
Metal Treatment), 1957, No0.9, pp.28-36 (U.S.8.R.)

ABSTRACT: The aim of the here described work was to study The
relations governing the change in the dimensions of ball
bearings during the heat treatment so as to permit taking
these dimensional changes adequately into consideration in
the machining additions. Ball bearing rings (races) are
manufactured by machining from hot or cold rolled tubes,
rods or forgings of the steel WX15 followed by hardening in
0il from 840-850 C and tempering at 160 C followed by
grinding to the final dimensions. The influences were
investigated of the geometrical parameters on the change in
dimensions of the rings during heat treatment,
of technological factors (variations in the heat treatment

card 1/3 temperatures) on the change in dimensions and the warping
of the rings and also the problem of taking into congideration
deformations due to the hardening process in establishing the
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Change in the dimensions of bearing rings during heat
treatment. (Cont.) 129-9-8/1h

necessary grinding additions. The here given results relsate
to rings made of hot rolled annealed tubes, rods and
forgings and they are not applicable to cold rolled non-
annealed tubes. Fig.2 gives the dependence of the
deformation of the ring on the diameter, the height and
the thickness; Fig.? glves the dependence of the ovality
on the diameter and rigidity after heat treatment and after
machining; Fig.4 gives the change in ovality during heat
treatment as a function of the original ovality; Fig.5 gives
the dependence of the deformation and the ovality of rings
on the hardening temperature; Fig.6 gives the dependence
of the deformation and ovality of rings on the temperature
of the hardening medium; Fig.?7 gives the influence of
preliminary normalisation annealing on the deformation and
the ovality of the rings after hardening and after tempering;
Fig.8 gives the influence of preliminary heat treatment;
Fig.9 gives the influence of tempering at 150 C; Fig.ll
gives the dependence of the changes in ovality on the method

card 2/3 of loading (horizontal, vertical?; Fig.1l2 gives the change
of the external diameter of the outside bearing rings during
heat treatment, whilst in the graph, Fig.l3, the currently
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Change in the dimensions of bearing rings during heat
treatment, (Cont,) 129-9-8/1k

applied machining additions (in grinding the outside
diameter) and the additions proposed by the author on the
basis of his experimental results are plotted. The results
show that warping (ovality) increases during heat treatment
proportionally with increasing diameter snd decreasing
rigidity (ratio of wall thickness to dismeter, S/D) of the
ring. Increase of the hardening temperature from 820 to
880 C and of the temperature of the cooling medium from

20 to 80 C and secondary hardening bring aboul an increase
in the ovality. The deformation of the ring depende
little on the fluctuation of the temperature during the beating
prior to Quenching, the temperature of the quenching oil
and the preliminary heat treatment. The author proposes a
statistical method of determining the deformetion of rings
and he recommends use of this method for establishing the
necessary grinding additions.

There are 13 figures and 2 Slavic references.

ASSOCIATION: Moscow Evening Engineering Institute. (Moskovskiy
Mashinostroitel'nyy Institut).

AVATLABLE:
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AUTHORS: Garashchenko, A.P., Candidate of Technical Scilences,
Gulyaev, A.P., Doctor of Technical Sciences, Professor,

and Luneva, Z.S., Engineer.

TITLE: Molten Metals and Alloys as a Medium for Heating Steel
Components during Heat Treatment (Rasplavlennyye metally

i splavy kak sreda dlya nagreva stal'nykh izdeliy pri
termicheskoy obrabotke)

PERIODICAL: Metallovedeniye 1 Obrabotka Metallov, 1958, No.1,
pp. 21 - 26 (USSR).

ABSTRACT: Iocal heating is usually effected in lead baths. In view
of the danger to the operating personnel and also the scarcity
of lead, attempts are being made to substitute this material
by others. AS a result of the experiments, it was established
that aluminium alloys containing 8 %o 12% Si can be used for
heating steel components to be tempred and that aluminium
alloys containing 6 — 10% Si and 5 - 7% Fe can be used for
heating steel components to be hardened. As regards speed of
heating, the here mentioned alloys are equivalent to molten
lead. Measures were developed for protecting the crucibles,
the thermocouple casing and the components against erosion
and also against increased loss of the alloy when remgving

cardl/2 the components. For heating components to 700 - 850 °C, the
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129-1-5/14
Molten Metals and Alloys as a Medium for Heating Steel Components
during Heat Treatment.

best protection against sticking of aluminium during immersion
is coating with dry chalk; the loss in weight in this case
will amount to 1 to 3 g;/m2 and the loss in dimension will
amount to 0.02 - 0.045 mm. The protective lining of the
crucibles consists of 60% ground chamotte, 3595 fire-resistant
clay and 2 - 5% borax to which 10 to 15% in weight of the
entire mass is added of a mixture of 50% water and 50% liquid
glass. The thermocouple casing and laboratory crucibles are

protected by a chalk paint consisting of 62% molten chalk,
8% liguid glass and 30% water.

There are 3 figures and 4 tables.

ASSOCIATION: All-Union Tool Scientific Research Institute

(Vsesoyuznyy nauchno—-issledovatel'skiy Instrumental’
nyy Institut)

AVATILABIE: Library of vongress.
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AUTHORS: \gg}yayev, A. P., Zel'lbet,

A
A
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e State of Volume of Phases in Steels {Diagrammn

TITLE: Diagrams of tb
ob"yemnogo sostoyaniya faz v stali) ~
R
1958, Nx 1, 2

PERIODICAL: Nauchnyye doklady vysshey skkcly. Metallurgiya, 195
pp 239-243 (USSR)

ABSTRACT: In the present paper the authors experimentally constructed the
diegrams of the state of wvolune of phases with the determinailon
of the martensite points as well as the specific volume of
gustenite and martensite at different temperatures on cne and

the same material.

The steel@inS [with 1% G; 1,4% Or | vas used as initial material.

The samples of steelnkh15 were heated to different temperatures

within the temperatur. range from 800 tc 9600 and then wera

rapidly tempered in salt water.

The phase state of the steal SHih |5 after tempering and as de-

pendent on different temperaturvs was investigated. The resulls

obtained supply a complete picture of .the phase conposition in
tempered steel, the parameter magnitude of the latcices and
partly alsc of the qualitative ratio prevailing.

Card 1/5 The specific volume of cementite was determined at room tempera-

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617320008-4"



Card 2/3

"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617320008-4

o s v A A T T LE R S 1817

(R

[HEUGI 18 8 Mty 1 L] R BT DR R v 0 I ML AL S LA AL

S07/163-58-1-44/53

Diagrams of the State of Volume -f Phases in Steels

ture in relation %o the carbon content in solid solutions.

The coefficient of linear expansion a of martensite and austeni
within the range from 200 to 220°C wus determined in relation
t~ the carbon content. It was shown that the « of martansite
and austenite practicaily dces nct depend on the carbon content
in these phases, The martensite transformation in sieel begine
with the reaching of a certain difference tetween tha spacifis
volume of austenite and martensite, viz., at 0,0044 & 0,0002

cmB/g, and at a certain difference in the interatomi: dis%anczes
of austen’te and martensite of 0,80 k. An empirica® dependsnca
of the ccafficient of expansion in volume of austenite and
martensite on the temperature was found, which can te saloulata
by the following formula:

6 €

Py, = 30,36.107% + 0,049,107t By = 62,31.107° + 0,02,.107°
. a

i

The constructed diagram of the state of volume of the phasz cf
gteel ShKh 5 may be used in practice in the investigation cf the
rules go.erning the changes in voluzme in thermal treatment.
There are 2 figures, 5 tables, and 7 references, 6 of whizh

are Soviets.
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ASSOCIATION: Moskovskiy vecherniy mashinostroitel'nyy
Evening School for Machine Building)
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AUTHORS: Bogachev, I.N., Grozin, B.D. and Gulyayev, A.P.,
Doctors of Technical Sciences, ProTessors.

TITIE: Scientific and Technical Conference on Heat Treatment of
tfetals Neld in Warsaw (Nauchno-tekhnicheskaya konferentsiya

po termicheskoy obrabotke metallov v Varshave

PERIODICAL: Metallovedeniye 1 Obrabotka Metallov, 1958, No.z,
pp. 52 - 55 (USSR).

y of Mechanical Engineers convened a
7 - 8, 1957 on heat treatment of metals,
ticipated from Poland and there
the Soviet Union and East

ABSTRACT: The Polish Societ
conference for October
in which about 1 500 people par
were also delegates present from
Germany.

3. Przegalinski read a paper on "The Principles of Selection

of Alloy Structural Steel™; this author believes that

excessive importance is attached to ductility properties and

considers that important criteria in selecting structural

steels are the structure in the hardened state and also the

hardness distribution along the cross-section. The authors

of this report do not fully agree with some of the opinions

expresseu in this Polish paper.

Prof. A.P. Gulyayevread the paper "Tsothermal Transformation
Cardl/S of Austenite in High-speed Steel" which was originally published
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Scientific and Technical Conference on Heat Treatment of Metals
Held in Warsaw.

in No.l2, 1956, of this journal. At the sectional meeting,

A. Moszczynski and G. Matyj read the paper "Chemical-heat
Treatment Inside Liquid Media Using Induction Heating"™ which
attracted great attention; they described a simple method
consisting of submersion of the inductor and a specimen into

a liquid which contained the elements necessary for saturating

the steel. After heating of the specimens by the current, the
liquid surrounding the specimen starts to evaporate and forms

a vapour shell; the vapour decomposes, forming elements in

the atomary state which are absorbed by the surface of the

steel and diffused into the steel. The inductor voltage must

be so chosen that thermal equilibrium is reached and the >
desired isothermal process is obtained. Some results relating

to case-hardening, nitriding and cyaniding are mentioned in

the paper.

1. Kalinowski read the paper "Carbon Balance During Gas
Cementation"; according to his calculations, only 2 — 4% of

the carbon which streams into the furnace is absorbed by the

metal, 36-50% is removed with the geses and 42 - 60% settles
vard2/5 as soot.
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Scientific and Technical Conference on Heat Treatment of Metals
Held in Warsaw.

W. Witek read the paper "Gas Cementation by means of Liquid
Hydrocarbons".

3. Kowal read the paper "Cementation of Steel by means of
natural Gas".

Two papers were devoted to heat treatment of case-hardened
steels, namely:

J. Wyszkowski read the paper mHeat Treatment of Case-hardened
Steels Taking Into Consideration the Grain Size", showing that
the heat treatment after case-hardening should be determined
by teking into consideration the grain size.

4. Leszczynski, J. Lemnicka and J. Lemnicki read the paper
“Chemico~thermal Treatment of Gears".

E. Zmichorski read the paper "Heat Treatment of Long Tools
Made, of High-alloy Steels", describing an original design of
an electrode-salt bath for heating prior to hardening of
reamers made of high-speed steel, a sketch of which is shown
in Fig.4, p.54.

G. Prignic read the paper "Heat Treatment of Accurate Metering
Gauges".

S. Jablonski read the paper "Possibility of Applying Controlled

Gard3/5 Atmospheres for Heat Treatment in the Polish Industry".
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Scientific and Technical Conference on Heat Treatment of Metals
Held in Warsaw.

P. Kosieradski read the paper "Cyaniding Bath".

B. Korwadynski, S. Jablonski and Prof. B. Sachir and J. Madian

read the paper "Equipment of Heat Treatment Shops and Heat

Treatment Furnaces".

S. Orzechowski read the paper "Application of the Method of

Mikved during Control Tests of Steel Components”.

M. Kozlowski read the paper "Comparison of the Properties of

Components which were Heat-treated by Surface-hardening and

by Chemico-thermal Methods"

Dotsent E. Zmachorski read the paper "Influence of Magneto-

striction Oscillations on the Changes of the Structure and the

Properties of Hardened Steels"; he investigated high-carbon

steels with 1.13 - 1.60% carbon, containing 1.3-2.8% chromium

and no chromium.

Prof. F. Sztaub read the paper "Microhardness and Structural

Components of Induction-hardened, High-speed Steels", showing

that the microhardness of the carbide phase changes as a

function of the heat treatment regime (Fig.5).

Ya. Tymowski read the paper "Comparison of the Properties of

Structural Steels Improved by Heat Treatment and of Isothermally-
Card4/5 hardened Structural Steels", in which he analyses literary data.

TIT
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Scientific and Technical Conference on Heat Treatment oiaiﬂeils/

Held in Warsaw.

He showed that alloy steels containingocarbide—forming elements
have higher creep values at 350 - 550 “C after isothermal
heat treatment to obtain acicular troostite.

There are five figures.
AVAILABIE: Library of Congress
Card 5/5
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128-58-7~1/17
Gulyaye octor of echnical Sciences, Professor,
Rustem,S.L, Candidate of Technical Sciences and
Orekhov, G, N, and Alexeeyeva, G.F., isngineers
Investigation of New Die Making Steels for Hot Stemping
of High Temperature Alloys (Issledovaniye novykh
shtampovykh staley dlya goryachey shtampovki zharoprochnykh
splavov)

PERIODICAL: Metallovedeniye i Obrabotka Metallov, 1953, Hr 7,

ABSTRACT:

Card 1/5

pp 2~10 + 2 platog (USSR)

This gtudy has been awarded a prize at the imeni D,X.Chernov
NTQO Mashprom competition for the best research work
carried out in 1955-1957, For hot stamping the Soviet
steels SKhMM and 5 KhGM were usecC in the past and were
subsequently substituted by various steels not containing
molybdenum, which is a scarce material in the Soviet Union,
In the introduction the authors sumnarise the effects of
the indiv%dual elenents thus:ltunggten ensures red hardness
up to 620°C and improves bLhe wvear resistance, A bunigsten
content exceeding 10% will not bring any further iwprove-
ment in the properties, On the otter hand, it affects
adversely the resistance of the materiuls to teuperabu.. -
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Investléablon of New Die Making Stecls for Hot Qtoaping of High
Temperature Alloys

changes, it brings about an incrcase in the guantity of
ferrite at the hardeniny tewperatiurs and a tendency 6o
form grinding cracks. 1. Molybdenum is twice as eflectivs
as tungsten, TFor an equal hardness, molybdenun steel
will have better Dh"lCll propartics than tunpsten atee]
Molybdenum improves the hardenability, ioncreascs the
resistance to scorlnb? improves Gthe JgTdnnbuﬂ However,
it reduces the hardening tedperature range, it caus
surface decarburisation ¢ »nd malkes the stael suscep »1ble
’ to grain growth. 3. Chronium reduces the tendency of the
steel to oxidise, 1mprove the hardenability and ensures
red hardness up Lo 425°¢. However, longer heating i3
necessary for dissolving the carbides, 4. Venadium reduces
the grain size.S5 Silicon influences the character of the
scale forming in air; instead of a dense film an easily

.x.

removeable powdery oxlde is obtained., Furthermore, it
increases the wear resistance. Of great 1ﬂp0rbuan is
carbon which increascs the strength, the wear resisbinc
and the hardenabiliby. However, wn increased corborn

Card 2/5 content brings aboub increased trittleness and scoring

s

¢
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Investigation of New Die Haking Steels for Hob Staapin. of il
Temperature Alloys

|

cracks. Die-making steel contains 0,2% to 0,¢0% C.
Fifteen new grades of die-making steels were develope.
and investigated, For comparing the properties of these
steels the Soviet steel 3Kh2V8 has also been investijated
and the respective values are used as reference values,
The chemical compositions of the investigated steels are
entered in Table 1, p.3: A technique has been develoved
for testing die-makin.: steels. The obtained results
are described in great detail; they are also entered in
tables and plotted in graphs, In Fig,l, ».4 the
influence of the hardening bteuwperature on Lhe hardness
of some experimental steels is graphed. Figs.2-5 (plate)
show the micro-structure of some of the investigated
steels after various heat treatment regimes, In Fig.¢
the dependence is graphed of the hardness of some of the
experimental steels on the teupering temperature. Fig.?7
shows the hardenability of the experimental steels,
Fig .8 shows the dependence of the strength of the
experimental steels on the test temperature. Fiz.9 shows
Card %/5 the dependence of the yield point of the investigated

tHER

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617320008-4"



"APPROVED FOR RELEASE 09/19/2001 CIA-RDP86-00513R000617320008- 4

R Pl P BED S H'l» dalttegh i ek dl W THEEH R IHY lﬁ‘f‘f‘?l ?l’u At ﬂ j'h? I u H! qi'

129-58-7-1/17
Investigation of New Die Malking Stecls for Hot Stwmping of High
Temperature Alloys

steels on the temperature. Fig,l0 shows the dependence
of the relative elongation of the investigated steels
on the temperature, PFig.ll shows the dependence of the
relative contraction of these steels on the temperature,
Fig.1l2 shows the dependence of the impact strength of
the investigated steels on the temperature, Fig.l3
shows the hot hardness of the exnerikzental steels,
Fig,l4 indicates the resistance to temperature changes
of the individual experimental steels, Table 2 zivecs
the hardness of the investigated steels after hardeniny
and tempering from various temperatures, Table 3 gzives
the hardness of the experimental steels after heating to
the hardening temperature and cooling under various
conditions, The main data on the mechanical propertiesz
and chemical compositions of the experimental stesls ars
sumnarised in Table 5, The mc.  ° 'portant properties of
these steels from the point of view cof manufacturing aies
were determined, Furthermore, Iour steels for
manufacturing dies to be used fou nLqunlnﬁ high temwvera-
Card 4/5° ture steels are proposed, the chemical analyses of whic
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are entered in Table &, p.10, The suthors advocate
‘testing thesé steels undér shdp cohditions.

There are 14 fijurcs, G tables and 7 references,

1 of whicih is Soviet, 1 German and 5 bnglish.

ASSOCIATION: Moskovskiy vecherniy mashinostreitael'nyy institut
(Moscow Evening Mechanical Engineering Institute)

Card 5/5
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AUTHORS: Gulyayev, A, P., Doctor of Technical Sciences,Professor,
Tuneva, 2.8., Korolev, G. G, and Semoylov, V.V., Engineers

TITIE: Heat Treatment of Tools Made of High Speed Steel in a
Steam Atmosphere (Termicheskaya obrabotka instrumentov
iz bystrorezhushchey stali v atmosfere para)

PERIODICAL: Metallovedeniye i Obrabotka Metallov, 1958, Nr 11,
pp 39-44 (USSR)

ABSTRACT: According to data of various authors, the service life
of tools made of high speed steel is increased by 50 to
100% if they are heat treated in steam after being
finish-— machined and ground. In order to establish the
effectiveness of such heat treatment, the authors carried
out experiments with specimens and drills made of the steels
R9 and R18 which, prior to treatment with steam, were
hardened, tempered, sharpened and ground. The treatment
with steam was effected in a hermetically closed electric
furnace, a sketch of which is shown in Fig.2, in which
the temperature was maintained automatically within + 5 C.
The steam pressure was malntained at 0.1-0.2 atm, To
prevent the formation of Fe,0, on the machined surfaces,

Card 1/4 the steam has to be introdugeé in the super-heated state.
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Heat Treatment of Tools Made of High Speed Steel in a Steam

Atmosphere

Card 2/4 alkali oxidation. The corrosion stability and the

Only then will a film form consisting of magnetic iron
oxides which is the reason for the high corrosion stability
and the good appearance of the thus treated tools, The
treatment procedure is graphed in Fig.l. Prior to o
introducing steam, the temperature is raised to 350-3707C R
and the tools are held at that temperature for 20 to 30 mins
Then, steam is introduced and the temperature is maintained
at the same level for a further 30 m&ns. Following that,
the temperature is raised to 540-550°C, maintained constant
at that temperature for 30-60 mins and, finally, cooled in
air and quenched in oil, The graph, Fig.3, shows th<
measured thickness of the oxide film on the steel R9
treated in a steam atmosphere at various temperaturez with
a holding time of 30 mins; in Fig.4 the thickness is
graphed of the oxide fi%m on the steel RY treated in a
steam atmosphere at 550°C as a function of the holding
time, It was found that the oxide film produced by
steaming is considerably denser than that produced by

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617320008-4"
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ols Made of High Speed Steel in a Steam

resistance to seizure was also measured as well as the
service life. On the basis of the obtained results a
heat treatment regime in a steam atmosphere was
developed for tools made of high speed steels. The

steam treatment is recommended as An additional treatment
of sharpened and ground tools for the purpose of
improving their resistance to corrosion and their
cutting performance. gteam is also recommended as an
atmosphere in the furnace during tempering for the
purpose of preventing erosion of the tool surface; in
this case no inter-cycle chemical tgeatment is necessary.
After steam treatment at 500 to 600°C = dense film of
the magnetic oxide Fe;O, forms, the tL.:kness of which
is 1-4u. The presencé %n the surface of such a film
leads to an increase of the adhesion temperature (build
up of mgchined metal onto the high speed steel) by
100-150"C and this explains the improved cutting
properties; furthermore, steam treatment does not bring
about a drop in the surface quality during heating in
saltpetre and in air, which is also important from the

fis
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Heat Treatment of Tools Made of High Speed S8tecl in a Steam
Atmosphere

point of view of improving the gservice 1life of the tool.
Steam treatment is at present applied by numerous Works
and should be used on a larger scale,

There are 9 figures, 1 table and 4 references, 7 of
which are English, 1 French.

ASSOCIATIONS: VNII, Zavod "Frezer" (Frezer Works) and ZIL

1. Tools--Heat treatment 2. Tool steel--Properties
3. Steam--Metallurgical effects

Card 4/4
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Gulyayev,—A<Ps;and Zel'bet, B.M,

Diagram of the Phase Volumes of Steel ShKhl>
(Disgramma ob'yemnogo sostoyaniye faz v stali ShKhlS)

PERIODICAL: TFizika Metallov i Metallovedeniya, 1958, Vol 6,

ABSTRACT:

Cardl/5

Nr 5, pp 843 - 848 (USSE)

Yur'yev's "phase volume diagrem" (Ref 1) shows the
change in specific volume of individual phases in Fe-C
alloys (austenite, martensite, o and y-iron and
cemenbtite) with change in temperature. From a consider-
ation of this diagram he corcluded bhat, irrespective

of carbon contenbs, the transformation of austenite

inte martensite commences atv & definite specific volume
of austenite, which for carten steel is

0.12590 + 0.00010 cma/g. In gereral, this means that
austenite transforms at the moment when the iron atoms
in the y-lattice, due to contraction on ceceling, resch
a definite limiting distance. This agrees with earlier
assumptions by Sgdovskiy and Yakutovich (Ref 2), who
specified 3.607 A as the critical lattice parameter of
austenite at which martensite begins to form. However,

Tt o 0 £
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Diagram of the Phase Volumes of Steel ShKhl5 / 5-13/43

other authors (Refs 3, 4 and 5) disagree with this view.
Taking Kurdyumov's mechanism of nartensite transformation
(Ref 6) as the basis, Arkharov proposed certain crystal
geometry relationships which must be satisfied for the
initiation of martensite formation. The martensitic

Y Yo transbrmation, according to Kurdyumowv, consists in
a regular shift of atoms in the y-iron lattice relative

to each other by distances less than inter-atomic.
Arkharov developed this theory further and stipulated that
the distance between the closest atoms along the [101] and
Dli] directions must attain a certain critical walue for
the “y-=o change to take place. Figure 1 shows the
relatioaship between the austenitic lattice parameter and
temperature but from this diagraa there is no evidence to
support the above theories, which are based only on
literature data. Hence, the authors of this paper decicded
to construct experimentally a phase volume dagram and
determine the MS point and the specific volumes of

austenite and martensite at various temperatures in one
material. The steel ShKhl5 (1.0% €, 1.4% Cr) was chosen

Card2/5
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Diagram of the Phase volumes of Steel ShKhl5

for this purpose. TFor the construction of the diagram

the specific volumes of the phases (y, o and cementite)
at various carbon contents (for the y and o-phases) and
rarious temperatures must be known. This information was
obtained by quenching the steel specimens from temperatures
in the range 800 to 960 "C in brine. As quenched, the
steel structure consists of three phases - marteasite,
austenite and carbides. The quantitative relatiounship end
composition of the first two phases change with guenching
temperature. The results are given in Tatle 1. If the
composition and the lattice parameters of the phases are
known, their specific volumes can be calculated (Rel 1y,
the latter, at room temperature, are given in Table 2. 1f
the coefficient of linear expansion for each phase is
determined, the diagram can be constructed. These coeff-
icients were derived experimentally and are given in Table 3.
The diagram for the phase volumes of the steel ShKhl5 is

shown in Figure 2, the position of the Ms point in

ralation to carbon content and quenching temperature is
Card3/5 given in Table 4 and the specific volumes of lattice
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parameters of austenite and martensite at the temperature
at which the martensitic transformation commences, in
Pable 5. From a consideration of the above results the
authors arrived at the following conclusions: martensitic
transformation of any composition of a given steel does
not commence on attaining a constant specific volume, but
when a difference between the specific volumes of austenite

and martensite of 0.0044 + 0.0002 cm’/g and between the
interatomic distances along the combined directions of,
austenite Q.Ol} and martensite [llll of 0.080 + 0.00% A

has been attained. An experimental dependence of the
coefficients of volume expansion of austenite and martensite
on temperature is expressed by the formulae:

B, = 30.36 x 107° + 0.049 x 107°  and
M

Bt = 62.31 x 10~
A
The phase volume diagram for the steel ShKhl5 may find
Cards/s practical application for the study of volume changes
due to heat treatment.

6 6

+ 0.027 x 107~ .

Hi %|
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There are 2 figures, 5 tables and 8 references, 7 of
which are Soviet and 1 German.

ASSOCIATION: Moskovskiy vecherniy mashinostroitel'nyy institut
(Moscow BEvening Institute for Machine Building)
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AUTHORS: Arskiy, V.N., and Gulyayev, A.P.

TITIE: Kinetics of the Formation of Deformation Martensite
(Kinetika obrazovaniya nmartensita deformatsii)

PERIODICAL: Fizika Metallov i Metallovedeniye, 1958, Vel &,
Nr 5, pp 866 - 873 (USSR)

ABSTRACT: A distinction is made between deformation martensite
and quench martensite. The aim of the present work was
to investigate the kinetics of the formation of deformation
martensite, as well as to compare the process of defcrmatio
martensite-formation with that of martensite formation on
cooling. The investization was carried out using nickel
steels made in the laboratory, the composition of whkich
is given in Table 1. Besides the elements indizated,
the ingots contained approximately 0.25% Si, 0.20% lin,
0.02% P and 0.02% S. For the study of martensite fermation
during deformation, the ingots of the investigated steels
were forged into rods of 12 mm dia from which tensile test
specimens and specimens for the study of the martensitic
transformation during cooling were made. Specimens were

cardl/5 quenched from 1 220 “C, heating being carried Out in
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Jinetics of the Formation of Deformation Martensite
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vacuum. For the study of the formation of deformation
martensite, the quenched specimens were pulled in the
tensile testing machine IM-12-A. As the specimen was

pulled in tension, the quantity of martensite forming was
measured at the same time as measurements were carried

out of deformation forces by means of a specially constructed
magnetometer. The principle of the layout of the apparatus
is shown in Figure 1, where 1 - primary-, 2 - measuring-,

3 - compensating coils, 4 - the specimen, 6 -~ the

rectifier. In Figure 2, extension curves and martensite
curves for all the investigated steels are showr. The
normal martensite curves for the same steels, i.s. curves
for martensite obtained on cooling, are shown in Figure 4.
Figure 5 shows martensite curves for steel 95il19 as
obtained by deformation at various deformation speeds.
Martensite curves for conditions under which mrtensite
forms under constant loading ("isobar martensite curves")
are shown in Figure 6. The results obtained from the
curves of Figures 2 and 4 are given in Table 2. It is shown
that externally applied forces cause martensite trans-
formetion which can be represented in the form of martensite
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curves (see Figures 2 and 5). The lowering in temperature
for development of the martensitic transformation is
analogous to increase of the externally applied force.

The influence of the rate of loading and the magnitude of
the constant load for the formation of deformation marten-
site are shown, the latter being analogous to the influence
of the cooling rate and to the temperature of isothermal
soaking at which quench martensite forms. The influence
of the position of the MS point and other indicators

of the development of the transformation of austenite intc
martensite during deformation is shown. When the defer--
mation is carried out below the Ms point, i.e. when the

specimen already contains a certain quantity of quench
martensite, external forces do not lead %0 a full trans-—
formation of austenite into martensite owing to the low
plasticity of the specimen. I1f the load is applied at the
MS temperature, the stresses lead eventually to a complete

austenite-martensite reaction. This is due to the sustenite
above the MS point being less prone to becoming
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transformed into martensite under the influence of
deformation and the higher the deformation temperature in
relation to the Ms point the lower the tendency for

deformation martensite to form. Thus, the maximum quantity
of deformation martensite forms when the deformation
temperature coincides with the Ms point. Identical

influences of lowering the temperature (below the Ms
point) and of increase in force (above OM) show that a

lowering in temperature causes stresses which lead to
martensite formation. Approximate calculations show that
in the investigated steels an increase in stress above the

yield point by 2 kg;/mm2 causes the formation of approx-
imately 1% martensite. The same quantity 81‘ martensite
forms when the temperature is lowereiby 1 “C. It appears
that a lowering of temperature by 1 ~C under the experi-
mental conditions described causes & stress of

. 2
Cardl/5 approximately 2 kg/mm”.
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There are 6 figures, 2 tables and 5 references, & of
which are Soviet and 1 German.
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S0V/126-6-5-30/43
Gulyayev, A.P. and Zelenova, V.D

X-ray Investigation of the Transformation of kartensite
on Tempering a Powder and a Solid Specimen (Rentgenc-
graficheskoye issledovaniye prevrashcheniya martensita
pri otpuske v poroshke i v sploshnom obraztse)

Fizika Metallov i Metallovedeniye, 1958, Vol &, ir 5,
pp 936 - 937 (USSR)

In the papers (Refs 1 and 2) a method for the separation
of isolated martensite from quenched steel by anodic
solution has been described. This method was applied in
the present work, the aim of which was to compare tre
process of martensite decomposition on tempering in a
solid specimen with that of isolated crystals of marten-
site. From X-ray photographs it is evident that in
isolated martensite stresses of the second order are
considerably less, which confirms earlier conclusions
(Refs 1, 3). In order to study the characteristics of
decomposition of isolated martensite during tempering,
simultaneous heating of the specimen and of the powder
was carried out at various temperstures, foliowed by
soaking for five minutes and in the case of other specimens
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. . . o)
for various soaking times at 10C “C. The carbon
concentration in the solid soiution was worked out by
the formula:

C=c/a-1
0.0467

where C is the weight percentage of carbon in martensite,
c/a 1is the degree of tetragonality of the martensite
lattice.

The results of these measurements are shown in Figures

1 and 2. In the residual austenite of the quenched steel
compressive stresses arise which must be balanced by
tensile stresses in the martensite; these are evidently
removed on isolating crystals of martensite. The iattice
parameter of the martensite in quenched steel in the solid
specimen is 2.983 and in the powder of the same specimen
2.969 £. Hence, tensile stresses enlarge the lattice of
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martensite which causes a greater percentage of carbon

to be retained in solution. There are 2 figures,

and 4 references, 3 of which are Soviet and 1 German.
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Investigation of Martensitic Transformation in Austenitic
Powder (Issledovaniye martensitnogo prevrashcheniya v
austenitnom poroshke)

Fizika Metallov i Metallovedeniye, 1958, Vol 6,
Nr 5, pp 945 - 946 (USSR)

Abruzov, N.P. (Refs 1 and 2)showed that the method of
electrolytic dissolution of steels is applicable not cnly
for separating out the carbide phase dut also for
separating out martensite from hardened steel. If steel
with austenite as the basic phase coxponert is subjzctec
tc electrolytic dissolution, provided certain electrolysis
regimes are maintained, a residue can be obtained ccn~
sisting of isolated y-phase crystallites. The austenite
powder was obtained by anodic dissolution of austenitic
steel according to a regime used by N.M. Popova (Ref %)
for separating ouit the carbide phase, excep® that instead
of cooling the electrolyte (which is reccmmgnded for a
carbide analysis) it was heated to 30 - 50 “C. Even at
temperatures below +5 ~C, cooling of the electrolyte leads

to a reduction in the content of the austenitic phase in

B
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e
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